Introduction
Mountains "islands in the sky" cover almost 24% of the surface area of the earth and about 12% of the global human population ( 6.8 billions ) live with this astounding series of rugged valleys and peaks which provide goods and services to about half of humanity (Messerli and Ives, 1997) . The mountains are home to a rich array of fauna and flora and are the source of water and other ecosystem services, more perhaps than we can imagine. For the mountain communities, mountain resources are particularly important as it contributes to their subsistence, their welfare and to the improvement of their livelihood. Mountains are the source of inspiration and recreation for a crowded world but they also serve as the " Water Tower of the World", with a growing emphasis globally on water resource issued, this function is invaluable for human being. That is why mountain has ecological, aesthetic and socioeconomic significance, not only for those living in the mountain areas but also for people living beyond.
The biological resources are the physical manifestation of the globe's diversity, which simply states the variety and variability among living organisms and the ecological complexes in which they occur. Biodiversity refers to combination of life, forms and their interactions. These interactions occur at different levels (genetic, species and ecosystem) and depend upon the physical environment. It is essentially everywhere, ubiquitous on the earth surface and in every drop of water, which is the foundation to ecosystem to which human wellbeing is intimately linked. Mountains occur on all continents, in all latitude, zones and within all the world's principal biome types -from hyper-arid hot desert and tropical forest to arid polar icecaps -and support a wide variety of ecosystems. Mountain resources are important to mountain communities for their contribution to subsistence, welfare and improvement of livelihood. Lowland people also depend on mountain environment for a wide range of environmental services including water, energy, timber, biodiversity maintenance, and opportunities for recreation and spiritual renewal. Many mountain ecosystems are host to higher species richness and levels of endemism than adjacent lowlands. Mountains at lower altitudes can support exceptional biodiversity, due to compression of a wide range of ecosystems into a relatively short distance and often provide islands of suitable habitat, isolated from unfavorable surrounding lowlands. Mountain areas have also acted as refuges from environmental change and are also characterized by moderate disturbances such as landslides, avalanches and grazing, which often increase biological richness and habitat diversity. Though species, genetic and ecosystem diversity per unit land area in mountain is often greater than in the lowland, new pressure have led to mountain ecosystem being declared one of the Earth's most threatened region. The UNCED (United Nation Conference on Environment and Development) in June 1992 in Rio De Janerio states "Mountain environment are essential to survival of global ecosystem, many of them are experiencing degradation in terms of accelerated erosion, landslides, and rapid loss of habitat and genetic diversity. Hence, proper management of mountain resources and socio-economic development of the people deserves immediate action".
The Eastern Himalayas which harbor a globally outstanding biological diversity, is at the crossroads of two continental plates represented by two biogeographical realms (the lowland Indo-Malayan Realm and to the North, the elevated Palearctic Realm) falls between 82.70°E-100.31°E latitude and 21.95°N-29.45°N longitude which extends from the deep gorge of the Kali Gandaki river eastward through central Nepal to Northern Myanmar. It's hotspot includes four global 200 ecoregions, critical landscapes of international biological importance, four World Heritage Sites, two endemic bird areas, and several global centres for plant diversity. The rugged and largely inaccessible landscape of the Eastern Himalayas harbor a staggering 10,000 plant species, 300 mammal species, 977 bird species, 176 reptiles, 105 amphibians and 269 types of freshwater fishes. Only 25% of the original habitats in the region remain intact and 163 species that live in the Eastern Himalayas are considered globally threatened. At least 353 new species have been discovered in the Eastern Himalayas between 1998 and 2008, equating to an average of 35 new species found every year for the last 10 years. The discoveries include 242 plants, 16 amphibians, 16 reptiles, 14 fishes, 2 birds and 2 mammals, and at least 61 new invertebrates.
Reasons behind high diversity of mountain region
Biodiversity is high in mountain regions because of the varied micro-climates and ecological conditions which give rise to wide range of habitats. Altitudinal and ecological zones provide plants with different exposures over short distances. The topography itself is a varied and a fragmented mosaic of habitats or genetic 'islands in the sky', yielding a high 'geo-diversity' offering a multitude of ecological niches. Lastly, mountains have been less altered by human because of the harsher climate and logistical difficulties inherent in the mountain region. Therefore, mountains are not only 'islands in the sky' but also 'islands of biodiversity'. On a global scale, whole mountain systems clearly exceed the species diversity of the lowlands (Barthlott et al. 1996) .
The example of different countries given below shows that the species richness in mountain region is higher in comparison to lowland as the percentage of species found in these areas are extremely higher in relation to the percentage of the area they occupied. One ever valid foundation of biodiversity conservation is ethics: "every species has a right to exist and flourish" which does not need any scientific justification. Human also create biodiversity by domesticating plants and animals, adding a cultural element to biological richness. On the other hand, science is able to add further justifications which neither devalue nor replace the aesthetic value, the ethical and cultural motives like the motives of ecosystem functioning (such as productivity, nutrient, carbon and water cycle, soil protection and erosion control, and biotic interactions) and the economic motive (such as safety from erosion, clean water supplies, genetic resources) (Korner 2004) , insurance principle etc.
Nepal, comprising only 0.1% of total global land area and having more than 70% mountainous area, remarkable share on global biodiversity regime. Most of the causes behind these are Country altitudinal range and diverse topography. An overview of species richness in Nepal is shown in following table. 
Natural drivers of biological richness at highland ecology
The compression of climatic zones along elevation gradient causes mountain biota to represent hotspots of biological richness. At very high elevation biodiversity diminishes gradually but so does land area, leading to very high biodiversity which often exceeds those of lower elevation.
Exposure, steepness of slope, variation of substrate and microclimate over short distances create a multitude of microhabitat, each nesting a different set of organisms which again permit aggregation of rather diverse biota over short distances. Biodiversity changes along with change in gravity and also with grazing pattern (as grazing pattern creates the structure by patchy disturbance, dung deposition and food preference) and hence, adding to the biological richness of many high elevation biota. Mountain range/peaks often represents isolated archipelagoes of peculiar life conditions explaining their richness in endemic species found only at one location worldwide. Endemism also reflect geological and climatological history.
Mountains that bridge between biogeographic zones are richer than isolated ones.
Within a given mountain, transition zone between elevational belts of vegetations are particularly rich in taxa (e.g. forest-alpine transition)
Soil with their biota not only store and recycle nutrient, but also hold moisture for dry period and provide mechanical holds for roots where their development and structure depends on topography and age. On slope, there is no vegetation without soil and no soil without vegetation. Only vegetation can secure the soil against gravity and once the soil is eroded the ecosystem is gone. Thus, the soil integrity is one of the driver of highland biota along with the vegetation which is the key factor in soil preservation.
Causes of changes in mountain biodiversity
Despite their apparent remoteness and inaccessibility the mountain have not been spared human induced biodiversity loss. Deforestation and habitat alteration cause highly diverse natural ecosystem to become less diverse, often monoculture agro ecosystem has resulted in the extensive reduction of biological species in the region. Change in land use, uphill expansion of agriculture and settlements, logging for timber and fuel wood, replacement by highland pasture, overgrazing, etc are the human activities threatening to mountain forest which are among the most biologically diverse biota. In addition to habitat loss and degradation poaching is a serious problem in Himalayan region.
Globalisation (describes an ongoing process by which regional economies, societies and cultures have become integrated through globe-spanning networks of exchange) and climate change are threatening biodiversity even in the remote part of the mountains as mountain environment respond strongly even to small changes in temperature because of their vertical (altitudinal) dimensions create gradients of temperature precipitation and solar radiations. In recent decades, easier access through road construction, population pressure, migration and exposure to the wider world have led to the collapse of traditional modes of land and resource use in many mountain areas worldwide; and in addition mining, industrialization and tourism have led to pressures on biodiversity which are causing substantial and largely irreversible loss in the diversity of life. Movements of people and goods have also triggered further spread of invasive species. The fourth Assessment report of the IPCC (InterGovernmental Panel on Climate Change) concluded that changes in the atmosphere, oceans, glaciers, and ice caps demonstrate that the planet is warming. The data available for the Eastern Himalayas shows that there is a definite warming trend at higher altitude and that areas at altitudes above 4000m seem to be experiencing the greatest warming trend. The warming trend observed ranges from 0.01 to 0.06 degree Celsius per year and the mean temperature is expected to increase by 2.9 degree Celsius by the middle of the century. Climate change is likely to have both positive and negative effects on biodiversity , although the negative effects may prevail overall which is affecting the ecosystem services by affecting forest type and area, primary productivity, species populations and migration, the occurrence of pests and diseases, forest regeneration, etc. Global warming largely affects mountain biodiversity by reducing available land area for organisms adapted to the cold. The pace of plant species moving uphill is quite high increasing the total number of species in the upper belt in the short term but outcompeting species rare or those adapted to the cold in the long run. Plant invasion into higher mountain areas may be promoted by climate warming. As rain pattern change, the unique plants that grow in their harsh environment may die out, threatening the animals and insects that depend on them and the livelihood of the mountain people who use them.
From the other side of the coin, mountains are in a particularly good situation in comparison to any other environment as the temperature increases with increase in the altitude. At least for slowly-migrating organisms such as plants mountains are in fact the best places on earth to cope with climatic warming because for many (though not all), there are cool escape hatches at short distances away for those that cannot stand the 'new heat'. Lowland taxa must either 'find' a mountain or adapt. The likelihood that this will happen is much less for lowland taxa than for taxa inhabiting mountain slopes. Nevertheless, the land area shrinks, and what might not be a problem for tiny plants might lead to drastic declines in population of large territorial animals. Below figure summarizes the various migratory options plants and animals have in a mountain landscape. 1. Lowland species, lacking close distance escapes from too warm conditions 2. Foothill species migrating upslope 3. High-elevation species migrating towards summit regions 4. Summit species with no upslope escape but increasing competition from immigrants from lower elevation 5. Short distance escapes in highland taxa using micro-habitat diversity in rugged terrain, changing community mosaics at a given elevation
Change in mountain biodiversity with time
Plants and animals, even far from human habitation, are now endangered due to global warming, resulting from increasing concentrations of carbon dioxide released into the atmosphere through different human activities like burning of fossil fuels, deforestation. The current research shows that the effect of climate change would have on 25 global "biodiversity hotspots", (Biodiversity hotspots are a biogeographic region with a significant reservoir of biodiversity that is threatened with destruction. Altogether there are 34 biodiversity hot spots each holding at least 1500 endemic plant species. Once it covered 15.7% of the Earth's surface but now it cover only 2.3%) areas containing a large number of the world's species, and yet having suffered from considerable habitat loss. The considered areas cover less than 2 % of the global landmass, but they account for some 44 % of the plants and 35 % of the world's vertebrate study animals. As predicted by many climatologists if the doubling of present carbon dioxide levels and resulting temperatures rises tremendously they could potentially eliminate 56,000 plant and 3,700 endemic vertebrate species in the 25 hotspot regions (Science for Environment Policy, 2006). Source: Shrestha and Devkota , 2008 The above data presents the regional mean temperature trends for the period 1977-2000 (°C per year) which shows that annual mean temperature is increasing at a rate of 0.04°C/ yr (0.01-0.12°Cyr -1 ) or higher that simply means there is undergoing warming trend. There is both negatively and positively relationship between the warming trend and biodiversity richness. The sufficient population of individual species may even face greater disaster and reach to level of extinct, in particular area, more over the currently threatening species may face tragedy due to consequences of climate change. Source: IUCN Red List, 2008 Gaps to move to maintain mountain biodiversity Due to poor accessibility, low population density and lack of infrastructure has led to low rates of data collection and a general lack of reliable data for the mountain region.
Old databases have a great value for detecting long-term trend in biodiversity. Site revisitation and long term monitoring of permanent plots seems to be the most promising tool for detecting changes in vegetation. However, the indicators of environmental change in mountain region can be
• Cryospheric indicators related to snow cover, glaciers, permafrost and solifluction processes.
• Terrestrial ecosystem, particularly mountain plant communities and soil.
• Freshwater ecosystem, in particular high mountain streams and lakes.
• Watershed hydrology, i.e. water balance component of high mountain watershed, headwater basins.
Environmental changes often affected species abundance and distribution more than they determine the presence or absence of taxa. However, reduced abundance and habitat fragmentation may lead to species extinction in long run (Inbreeding depression).
Climatic warming will reduce available land area for cold adapted organism (summit trap phenomenon), unless suitable microclimate for migration are available, many species are likely to become extinct. The way forward to conserve the mountain biodiversity
Better integration into broader development and poverty reduction strategies and greater coherence and synergies among sectoral responses
More systematic consideration of tradeoffs among ecosystem services More equitable and fair access to and sharing of ecosystem services Small scale agriculture in densely populated mountain areas where the establishment or extension of protected areas is not feasible Payment for environmental services (PES) to compensate upland users for the lack of on-site benefits by the people living in lowlands Equity and gender issues and empowerment of grass roots women and organizational development Awareness and consciousness among the local residents in regards to the importance of its biodiversity conservation and community based activity for participatory conservation of it Alternative livelihood opportunities through the diversification of farming systems for those who are dependent on forest resources
Trans-boundary cooperation and measures for prevailing illegal poaching and illegal transboundary trading of the wildlife
Buffer zone establishment and land use planning GIS and RS application and establishing a database of nature reserves
Conclusion
Mountains cover almost one fourth of the Earth's surface and host about one tenth of the global population. Mountains are among the most fragile environment on earth, but, at the same time, due to their diverse vegetation and varied microclimatic and ecological conditions, they have high levels of biodiversity and provide a number of very important ecological functions. Thus these functions have contributed to human well being well beyond the immediate vicinity, benefiting entire river basins. As a result, mountains have been referred to as "natural water towers "as well as the spectacular scenery, the many rare and endangered plant and animal species, highly complex socio-ecological systems, with rich cultural diversity and local handicrafts help to make it key destination sites.
Biodiversity is the key of life on earth: human existence -with food, medicines, fibers, fuel, building materials, and many other facets of what we know as civilization -was only able to evolve because of biodiversity related ecosystem services. Mountains are not only remarkably diverse but also important globally as centers of biological diversity as it supports approximately one quarter of terrestrial biological diversity, with nearly half of all 34 world's biodiversity hotspots concentrated in it.
Mountain biodiversity plays a key role in the support of global environmental, economic, social and cultural sectors through its connections to invasive species, air pollution, climate change, mining, hydropower, tourism, forests, agriculture and thus help in the overall development. In spite of the greatest value of mountains the biodiversity is now threatened by human actions, globalization and climate change. Hence, proper management of mountain resources is inevitable for the socio-economic development of the mountain people, their respective country and the world as a whole.
